Salinomycin enhances cisplatin-induced cytotoxicity in human lung cancer cells via down-regulation of AKT-dependent thymidylate synthase expression.
Salinomycin, a polyether antibiotic, acts as a highly selective potassium ionophore and has anticancer activity on various cancer cell lines. Cisplatin has been proved as chemotherapy drug for advanced human non-small cell lung cancer (NSCLC). Thymidylate synthase (TS) is a key enzyme in the pyrimidine salvage pathway, and increased expression of TS is thought to be associated with resistance to cisplatin. In this study, we showed that salinomycin (0.5-2μg/mL) treatment down-regulating of TS expression in an AKT inactivation manner in two NSCLC cell lines, human lung adenocarcinoma A549 and squamous cell carcinoma H1703 cells. Knockdown of TS using small interfering RNA (siRNA) or inhibiting AKT activity with PI3K inhibitor LY294002 enhanced the cytotoxicity and cell growth inhibition of salinomycin. A combination of cisplatin and salinomycin resulted in synergistic enhancement of cytotoxicity and cell growth inhibition in NSCLC cells, accompanied with reduced activation of phospho-AKT, and TS expression. Overexpression of a constitutive active AKT (AKT-CA) expression vector reversed the salinomycin and cisplatin-induced synergistic cytotoxicity. In contrast, pretreatment with LY294002 further decreased the cell viability in salinomycin and cisplatin cotreated cells. Our findings suggested that the down-regulation of AKT-mediated TS expression by salinomycin enhanced the cisplatin-induced cytotoxicity in NSCLC cells. These results may provide a rationale to combine salinomycin with cisplatin for lung cancer treatment.